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EFFECTS OF bFGF AND PDGF-BB ON OSTEOBLAST DIFFERENTIATION OF
BONE MARROW-DERIVED MESENCHYMAL STEM CELL IN RAT

Gin-Ah Song, Jin-Young Choi
Department of Oral and Maxillofacial Surgery, College of Dentistry, Graduate School, Seoul National University

In this study we evaluate the effects of bFGF-BB and PDGF on in vitro proliferation, differentiation and mineralization of mesenchymal stem cells
(MSCs) fromrrat.

MSCs were prepared from the bone marrow of 6 or 7-week-old male rats with a technique previously described by Maniatopoulos et d. in 1988.
Lineage differentiation to osteogenesis, chondrogenesis and adipogenesis were performed. At first, we characterized the cultured cell on passage 1, 3,
5, 7 with immunocytochemical staining using CD29, 44, 34, 45, «-SMA and type | collagen. And to study the effects of bFGF and PDGF-BB on pro-
liferation, differentiation and mineralization, we seeded the expanded cell at a density of 6 x 10° cells/cm? to 100-mm dish for evaluation of cell pro-
liferation and MTT assay was carried out on day 2, 4, 7, 9. We aso resuspended the cells with same density (6 x 10° cells'cm?) to 24 well plates for
subculture. On the following day, the attached cells were exposed to 2.5ng/ml bFGF and/or 25ng/ml PDGF-BB daily during 5 days. The osteocalcin
(OC) level was assessed and mineral contents were evaluated with dizarin red S staining on subculture day 2, 7, 14, 21.

We identified the mesenchymal stem cell from the bone marrow derived cells of rat through their successful multi-differentiation and stable display
of its phenotype. And bFGF and PDGF-BB showed the effect that inhibited osteoblastic differentiation and mineraization mildly in above concentra-
tion at in vitro culture.

This study was supported by grant 04-2004-0120 from the Seoul Nationa University Hospital Research Fund.
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1) Ogteocdcin assay

ZEAEREY E5HE gelsty] 915 odeocddne] FEE =
A 3} o). Osteocalcing] %2 Glatype Osteocalcin EIA Kit
(TaKaRa, Jgpan) S A+&-3Fe] =464 3, ODasonmol] A ELISA

Table 1. Experimental group

Group | Osteogenic media + 2.5 ng/ml bFGF

Group I Osteogenic meida + 25 ng/ml PDGF-BB

Group Il Osteogenic media+ 2.5 ng/ml bFGF + 25 ng/ml PDGF-BB
Control Osteogenic mediaonly
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2) &3} DAl AT A 22 A MR = =
s Az 22 A 3 53} 2] (osteogenic media)ol A A 3 9]
Sl M =k, AFAEAAARJAAE A7 2, A A
QA A A AAE A7 AR v—_L, gavt
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a)

(a) PO, after 1day, attached cells

(b) PO, after 6days, 60% conflency

Fig. 1. Primary culture of rat bone marrow stromal stem cells. (x300)
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bFGF, PDGF-BB7} #4A1 277131 2191 B7IMES| ZHBME £30] 0/7/= S0 B2t o7

CD29+

a-SMA+

Col I+

CD44-

CD34-

CD45-

Fig. 2. Expression of cell surface markers in serial cell cultures (passage 1, 3, 5, 7)
(Upper) Mesenchymal cell surface marker: CD29, 44, collagen I, e=SMA
(Lower) Hematopoietic cell surface marker: CD34, 45
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Fig. 3. In vitro differentiation of rat bone marrow derived mesenchymal stem cells (30 days).

(a-1) Osteogenic media, Alizarin red S staining, (a-2, 3) Mineralization nodule, X100 & x400, (a-4) Only expansion
media, Control, Alizarin red S staining, (a-5) x 100, (a-6, 7) Osteogenic media, Safranin O staining & Oil-red O staining,
X100 (b-1, 2) Chondrogenic media, Safranin O staining, X100 & %400, (b-3, 4) X200 & %100, (b-5) Only expansion
media, control, Safranin O staining, X100, (b-6, 7) Chondrogenic media, Oil-red O staining, & Alizarin red S staining,
X200, (c-1, 2, 3) Adiopogenic media, Oil-red O staining, x200, (c-4) Only expansion media, control, Qil-red O staining,
X100
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Fig. 4. Cell proliferation Capability in different culture condition (Initial cell density of 6x10° cells/cm® in 100-mm

culture dish). (n=4)

(a) Direct cell counting for cell proliferative capacity in expansion media
(b) MTT assay for cell proliferation in osteogenic media(control) with only bFGF or PDGF-BB or combination

(group I, II, 1IN
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Fig. 5. Osteocalcin assay for different culture conditions
(Gla—type Osteocalcin EIA Kit, TaKaRa, Japan). (n=6)

3 ZEMERS| F35t A FI|H &E &ol

1) OC assay

3-7] 4 A ZH(minerdlization) A2 A 7)ol W3 5= gha A Q)
ogtencddng] FE = ) 2 7ol A 2 HE] 212 Abolo] 2 W3}
Z Ho|X| Wk 27,14, 21l B2 A} zh7ke] AHF
7ol -A}eE A2 B9l Oneway ANOVAR B8 7 3}
7t AP 7] Aol g AT A BAA FAHe B2
=4 & YTHAg 5). F A7glAE A A7he Aol = OC

FE Z7hF A BEE A gokth

2) Alizainred S ¢ 4

12}l =

EESS R R M ER-E O *3%
ZA17] A 3LA], = vl oF 4G K z

(L L) A k=) 7] A s
F AAAAAE A F 7 e A5

N
QL
™
e

A<

AAFE 3E( I D)ET B2 Fo 77
o] A e 212X AFAAE HrH IF R

BRI
= B3t Fg.6).

it

=~ BN
My Moo
R

A7 E = Feh e ul < & 710 & 7 Z(adherent) 3t
A S (proliferative)e] ol F4EHH
AAFANEZEZTE G A S T3l HAJA EE 7 &0
Strhal A glrprred, Z A olel g (h =] Al X
= ol gst] WX ZFEREH A2 A EES
HAES AXA &AL 20 Hl °k(pr|mav culture) A
HjoF &7l FA2EHA] Kot @Al 2, 28 ST A =
& 3% ol ujA] A Aol A A = Ak A 2SS vk 8%
o A 98 Aol 70~80% A =] X 3} (confluency)ol] =3}
AL, v o 42 A of) 100] 71EFe] 52412 Bl om, u ok 9 A
e °$29HH94 SHEH %S 2] (proliferative capacity)-=
E50] ojn] 3t ZEA

A
z7 Mﬂ“ﬂx}gm 371 9190 9A % 7 %

R

.,d
=
==
o2 .
o
fil 2
o =
X -

o HE il
o
m
oX,

NoOHor
1>j,

o U I
N

g,

1>

tilo

)
ot T 1%,
Xon B |

il H

ol EUo

o 1o
=

i

32
_'qll“

o o[\
O,
ol

—an?i’é’l‘

N

-
w2 e 12
ose &

>

o

2,

Ruy

g Rl
2

o

U = g
Q& 9 oo N >

A o,
4 to 1
i
>
bl o
i
flo |
&
X
N
g
b
02
o

X
e
©
rir
o2
ox
o
T
m
B:E
:;
- O (g
= 3
2 -
=

(characterization)ol] A4, vl &
=4, 4d 9 04 17}11 e

XN >
N
=
I
lo

Jn te

oX 2

T U:] hua ;(] Z]"_‘——‘
(lineage differentiation)

I 2
oL rlm
e @
_V}i
N
N
A
=
H~l

mlo
<



CHT*8IX| 2006, 32:495-505

D4 D7 D14 D21

Fig. 6. Alizarin red Staining for in vitro mineralization. (n=6)
(a) Control (BMSC),

(b) Group | (BMSC+2.5 ng/ml bFGF),

(¢c) Group Il (BMSC+25 ng/ml PDGF-BB),

(d) Group Il (BMSC+2.5 ng/ml bFGF+ 25 ng/ml PDGF-BB)
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